Background: Nocturnal enuresis is among the most common disorders in children. Several pharmacological and non-pharmacological treatments are available for nocturnal enuresis. Studies for reaching the best pharmacological treatment for this disorder are continuing. Objective: To compare the effectiveness and safety of Desmopressin and oxybutynin for treatment of nocturnal enuresis in children from Bandar Abbas in 2014. Methods: This randomized controlled trial was conducted in 2014 and participants included 66 children with nocturnal enuresis who were more than 5 years old. Patients were randomly assigned into two groups. The first group received 120 microgram Desmopressin daily for 2 months, then 60 microgram daily for 2 months, then 60 microgram every 2 days. The second group received 5 mg oxybutynin twice a day for 6 months. The patients were followed after 1, 3, and 6 months to track treatment response. The study outcomes were frequency of nocturnal enuresis, urinary incontinency, urgency, and frequency. Data were analyzed using SPSS software. Results: There were no significant differences between the two groups with respects to sex, age, place of residence, and parents' education (p<0.05). Nocturnal enuresis, incontinency, urgency, and frequency of nocturnal enuresis was significantly lower with Desmopressin treatment in comparison to the oxybutynin treated group after 1 and 3 months (p<0.05). In addition, constipation and xerostomia were more frequent among the oxybutynin group after 1, 3, and 6 months (p<0.01). Blurred vision was also more frequent among oxybutynin group after 3 months (p<0.01). After 6 months the frequency of nocturnal enuresis and its frequency was higher in oxybutynin group in comparison to the Desmopressin group (p<0.05). Conclusion: Desmopressin is more effective and has lower rate of side effects in comparison to oxybutynin for treatment of nocturnal enuresis. We recommend using Desmopressin for treatment of nocturnal enuresis in children. More studies are needed to achieve the best pharmacological treatment option for treatment of nocturnal enuresis. Trial registration: The trial is registered at ClinicalTrials.gov with a ClinicalTrials.gov Identifier: NCT02538302 Funding: The funder of this research is Hormozgan University of Medical Sciences.
Introduction

Background
Nocturnal enuresis is a common disorder among children. Several pharmacological treatments are available for treatment of nocturnal enuresis (1) (2) (3) (4) . The available results for management of nocturnal enuresis are inconsistent. Several trials have shown the effectiveness of different pharmacological treatments in management of nocturnal enuresis, but side effects are common (5) (6) (7) (8) . Therefore, additional studies are needed to find the most effective medication with fewer side effects.
Statement of problem
Desmopressin is the first line treatment for management of nocturnal enuresis (1, 2) . Unfortunately, its usage is limited due to the occurrence of hyponatremia and seizure, which are important side effects. Desmopressin is an analog of vasopressin that inhibits urination through reabsorption of water and solutes. Studies have shown its efficacy in children with nocturnal enuresis with polyuria (3) . Oxybutynin is an anti-cholinergic agent that functions through relaxation of the detrusor muscle (4) . Oxybutynin is the most common medication used for treatment of nocturnal enuresis in children. In addition, this drug has efficacy in treatment of urge incontinency, neurogenic bladder, daily incontinency, urgency, and in patients with restricted bladder capacity and thickened bladder wall (5-7). Common side effects include xerostomia, exophthalmia, and neurologic problems (4, 8).
Objectives
The general objectives of this study were to compare the effectiveness and safety of Desmopressin and oxybutynin for treatment of nocturnal enuresis in children. The specific objectives included: 1) To compare the effectiveness and safety of Desmopressin and oxybutynin in treatment of nocturnal enuresis in children 1 months after treatment 2) To compare the effectiveness and safety of Desmopressin and oxybutynin in treatment of nocturnal enuresis in children 3 months after treatment 3) To compare the effectiveness and safety of Desmopressin and oxybutynin in treatment of nocturnal enuresis in children 6 months after treatment
Material and Methods
Study design and setting
This randomized controlled trial was done in 2014 at Koodakan Hospital in Bandar Abbas, southern Iran. Koodakan Hospital is the only educational and referral hospital in the Hormozgan province.
Study population, sampling and sample size
Study population were >5 years old children with nocturnal enuresis attending Koodakan hospital in Bandar Abbas. A total of 66 nonconsecutive children were enrolled in the study after examination of their eligibility according to the inclusion and exclusion criteria.
Inclusion criteria
The inclusion criteria of the study included the followings: 1) >5 years old 2) Nocturnal enuresis 3) Candidate for pharmacological treatment
Exclusion criteria
Patients were excluded if they had one of the following criteria: 1) Parents did not complete the informed consent form 2) Inability of follow up during the study period 3) History of seizure 4) History of rheumatologic disorders, including Sjogren's disease
Randomization
Patients were randomly assigned into two groups using simple randomization. The assignment ratio was equal in both groups.
Intervention
The first group received 120 micrograms Desmopressin daily for 2 months, then 60 microgram daily for 2 months, then 60 microgram every 2 days. The second group received 5 mg oxybutynin twice a day for 6 months.
Blinding
This study was a double blinded clinical trial. The patients, their parents, and the outcome assessors were not aware of group assignments.
Outcome
Patients were evaluated for existence of nocturnal enuresis, its frequency per week, daily urinary incontinency, urgency, and frequency before treatment and after 1, 3, and 6 months of treatment. Patients were also evaluated for drug side effects, including xerostomia, exophthalmia, blurred vision, dysphagia, constipation, diarrhea, headache, seizure, nose bleeding, abdominal pain, ear ache, retinitis, chest pain, and increased appetite, after 1, 3, and 6 months from the start of treatment.
Statistical analysis
Data was analyzed using IBM SPSS version 21.0 software using descriptive statistics (including frequency, percentage, mean, and standard deviation). In addition, independent samples t-test and chi-square tests were used for data analysis.
Ethical issues
The study protocol was confirmed by ethics committee of Hormozgan University of Medical Sciences. A written informed consent was obtained from all parents of the children involved. Information regarding patients, and their laboratory and imaging test results were kept confidential.
Results
Demographic information and baseline characteristics
We enrolled 66 children in this study ( Figure 1 ). Among them 51 (77.3%) were male and 15 (22.7%) were female. Furthermore, 57 (86.4%) were living in urban areas and 9 (13.6%) were living in rural areas. In this study 39 (59.1%) were assigned Desmopressin treatment and 27 (40.9%) were assigned oxybutynin treatment. The mean age of the participants was 7.06 ± 0.99 years, which was variable between 6 and 11 years. The baseline characteristics of patients in two groups are shown in Table 1 . The two groups have similar baseline characteristics. 
Comparison of the study outcomes in two groups
Our results showed that Desmopressin is more effective for management of nocturnal enuresis in children when compared to oxybutynin. Details are shown in Table 2 . As shown in this table, patients in the Desmopressin group were asymptomatic 3 months after starting the treatment. 
Comparison of drug side effects in two groups
Oxybutynin had more side effects in comparison to Desmopressin. Details are shown in Table 3 and demonstrate that xerostomia, xerophtalmia, and constipation are common side effects of oxybutynin. These side effects are less prevalent with Desmopressin treatment.
Discussion
Nocturnal enuresis is one of the most common disorders among children and is associated with psychological problems in the affected children. Available pharmacological treatments for nocturnal enuresis include imipramine, anti-cholinergic agents such as oxybutynin (4, 9, 10) , and vasopressin analogs. Still, some controversy exists for the pharmacological treatment of nocturnal enuresis. The prevalence of nocturnal enuresis was higher among male children in our study. Other researchers have also reported a higher prevalence of nocturnal enuresis among male children, which may be due to higher psychological stress in male children.
Effectiveness of the treatments
Our results showed that the effectiveness of Desmopressin is higher when compared to oxybutynin for treatment of nocturnal enuresis. We found that the prevalence of nocturnal enuresis is significantly lower with Desmopressin treatment in comparison to oxybutynin treatment after one month. After 3 and 6 months no children in the Desmopressin group had nocturnal enuresis. Other studies have shown its efficacy in children with nocturnal enuresis and polyuria (3). Our study shows the effectiveness of Desmopressin in treatment of nocturnal enuresis in children, but based on the other study results it seems that Desmopressin's efficacy may be even higher in children with polyuria. 
Side effects of the treatments
Side effects including constipation, xerostomia, and blurred vision were higher with oxybutynin treatment in comparison to Desmopressin treatment. Other studies have shown that xerostomia, xerophthalmia, and neurologic problems are common with oxybutynin use (4). The rate of side effects from treatment was low in the Desmopressin group. Therefore, based on the results of our study and other similar studies, Desmopressin seems to be a safe option for treatment of nocturnal enuresis in children. In addition to pharmacological treatment for nocturnal enuresis, some behavioral treatments are needed for these patients (11, 12) . We recommend using pharmacological treatments in combination with non-pharmacological treatments. Also, more studies are recommended to evaluate the effectiveness of combination of pharmacological and non-pharmacological treatments.
Conclusions
Based on the results of this study, Desmopressin is more effective than oxybutynin in treatment of nocturnal enuresis in children. In addition, Desmopressin has fewer side effects than oxybutynin during treatment of nocturnal enuresis. We recommend using Desmopressin for treatment of nocturnal enuresis. More studies are needed for assessment of long term side effects of Desmopressin and oxybutynin in treatment of nocturnal enuresis.
